(19) 


Europaisches Patentaml 
European Patent Office 
Office europeen des brevets 


(12) 


(43) Date of publication: 

19.07.2000 Bulletin 2000/29 

(21) Application number: 00300178.1 

(22) Date of filing: 1 1 .01 .2000 


(11) EP 1 021 017 A2 

EUROPEAN PATENT APPLICATION 

(51) int.Ci7: H04L 12/28. H04L 12/56 


(84) Designated Contracting States: 

(72) 

Inventors: 

DE ES PR GB IT NL 


Forssel, Mika 

Designated Extension States: 


02600 Espoo (Fl) 

AL LT LV MK RO SI 


Gronberg, Petri 

(30) Priority: 11.01.1999 R 990039 


02610 Espoo (R) 



(71) Applicant: 

(74) 

Representative: 


Haws, Helen Louise et al 

NOKIA MOBILE PHONES LTD. 


Nokia IPR Department, 

02150 Espoo(R) 


Nokia House, 
Summit Avenue 

Famborough, Hampshire GUI 4 ONZ (GB) 


CNJ 
< 


CM 

o 


(54) Method and devices for implementing a continued packet-switched radio connection 


(57) A method is presented for establishing a con- 
tinued communication connection after a terminating 
communication connection between a transmitting sta- 
tion and a receiving station in a communication system 
where communication connections take pdace on dedi- 
cated communication resources temporarily associated 
to them. The termination of the terminating communica- 
tion connection is indicated through a communication 
resource associated to the terminating communication 
connection (304, 404. 405, 504). The need for a contin- 
ued communication connection is also indicated 
through a dedicated communication resource (305. 
408, 408', 509). 
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Description in the CV field indicate that there are exactly that many 

•f ;. *^eiT>aining RLC data blocks, scaled by the number of 

[0001] The present invention concerns generally timeslots assigned to the uplink TBF. to be transmitted, 
the technology of. allocating resources, for individual [0005] Figure 1 illustrates the prior art procedures 

radio connections at the interface between a transmit- . s relating to the end of. an uplink TBF. with time running 
ttng device and a receiving device.. Particularly, although , , from top to bottom of the page. At step 101 the mobile 
not exclusively, the invention concerns the allocation.of„ . , station MS transmits to the base station BS (or more 
radio resources for a packet-switched radio connection , ; generally: to the network) an RLC data block with a CV 
which IS a continuation of a previous connection.. , . Value 0. indicating that there are no remaining RLC 

[0002] . . . Multi-user radio communicatiori systems w blocks to be ,transmitted. Having successfully received 
must have well<ief ined procedures for allocating radio , . the last RLC bibck and detected it as such, the base sta- 
resources (time, frequency) to individual radio conn ec: . V tion (or network) transmits 'to the mobile station an 
tions. It IS known to utilise packet-switched radio, corir . , acknowledgement message at step 102 with a certain 
nections in cellular radio systems wher;e each, cell Final Ack Indicator or FAI indicating that no further 

comprises a base station which is arranged to cpmmu- is ^ retransmissions of RLC data blocks, are required. The 
nicate with a multitude of mobile stations., By .way. of , same acknowledgement message 1 will contain a vaird 
example,,we will discuss the well -known. GPRS s>rstern. . ; ^ RRBP (Relative Reserved Block. Period) field assigning 
(Genera!. Packet Ba^io.SefviceX^ the mobile; station one. upliQk sending permission 

allocation procedures of which are laid down in the tech- . which the mobile station will use to transmit at step 103 
meal specification, number GSM 04.60 f^ublished .t^y.: . a Packet Cortrol Ackniwierigement mes^^^ 
ETSI (European Telecommunications Standards, tnsti- . . . that the final acknoyvledgefrient from the base station 
tute) the contents of ..which are. incorporated herein. by . , has come through. After having received the last-men- 
reference. The acronym GSM refers to ,the kripwn Glo- J: ' . . tioned message the network is free, to re-allocate the 
bal System for. Mobile, (elecornmunicattons., We, win . , , , resources previously reserved for the discussed TBF to 
briefly describe some. parts of said spe^^ J is, some other purposes.,. V .. 

4;. ^ ^ ' " ^ ' ' - i r!r. I^. • I.^ " ; [0006] ^ The concept of -Bl^ Periods is associated 
[0003] , -me corKiepI of Temporary Block Row, oi; ,, with the fact that in GPRS.the capacity of a Packet Data 
TBF has been introduced to facilitate the unidirectional. Channel or PDCH can be shared by many TBFs and so 
transfer of data between a base station and a mobile the network. allocates packet data resources for the 
station. According to, its definitipn. a TBF is a physical ' 30. . mobile stations in, the units of an RLC bfock period 
connection used by two mutually. communicatirig : .[0007] Figure . 2 ..illustrates the prior art steps 
(Radio Resource) entities ,to support the unidirectional^ „ . involved during, a downlink TBF in which a similar 
transfer of the Protocol Data Units or PDUs from.u^er . ^, arrangement . of successive RLC- data blocks is pro- 
(LLC; Logical. Unk Control) layers, on physical.channets , duced by the network and transmitted to the mobile sta- 
for packet data. We.vyill (insider separately. uplipk TBFs 35-, tion. A CV field is not present in the downlink RLC data 
(transfer of ^iata.frorxi the.mobile station ^to ttie t^.se,sta^,;.., ....'btocics, but there is a so-called FBI or Final Block Indica- 
tion) and downlin^TBF;? (transfer:,of datalrom the base ,.. ;tor bit which is. used to mark the last.RLC data block In 
station to,the mobile..sta^ion). starling with, the .first of, . ..Fig. 2. stepiol qorrespondsto the network transmitting 

"-^ ■ - ^ ■ r- • - .. ..to the mobile station an RLC data: block with FBI value 

[0004] .,punng an uplink TBF the mobile, station will 40 rr. Taken, that there were no previous unsuccessfully 
organise the data to ,be transferred. into, Protocol Data ,,-transmitted RLC,data blocks that would require retrans- 
Units or Ppus- These are in turn divided into smaller.., . mission.;. the. mobile station answers with an acknowl- 
parts which are. distributed into RLC data blocks, where . , ,. edgement. message . at step -202 with a.- Final Ack 
RLC comes frqrTi Radio Unk Contiiol which is one of the , . , , Indicator or FAI. :indicating . that no further retransmis- 
layers in the protocp! sta<*c,which defin^ the proce-, « sions of. RLC data blocks are required (if^ retransmis- 
dures related to information transfer over the radio inter- . . sions would have ' been, .required, a . number - of 
face. Each.RLC data block will have a corresponding , retransmission requ^ts and .retrar^missions would 
Identification number as well as a multitude of associ. , come in between steps 201 and 202). Simultaneously it 
atedfield^ OTntaining information that relates to the OT^ , ^ - starts a timer of predetermined duration which is illus- 
tents arxJ, signif^icance,of ttie RLC data block. One of . so , trated in f^ig. 2 as the hatched bar 203. While ttie timer 
said fields contains a so-caIled^.Countdovvn Value or CV „ is running the. mobile station continues to monrtor the 
which IS a non-negatiye integer. number less than, or , . Packet Data Channels or PDCHs which were assigned 
equal to 15. A .value of, 15 in .the CV fi^ld indicates that .... to the TBF If the mobile station receives on a monitored • 
there are so many remaining. RLC data blocks to |De channel.another Rl6 data block with the FBI set to '1 ' 
transmrtted-.dunng-the present uplink TBF , that ttieir, ss- while the; timer is running, it will retransmH the final 
nuHTber, scaled by the number of timeslots ,assigned,to., . . actaiowledgemerit message: After the timer has 
the uplink TBF. is greater than ttie value of a certain expired, .the mobile station will consider the TBF as 
broadcast parameter BS^CV_MAX. Ail smaller values , . released, abort ttie monitoring of the assigned Packet 


SDOCfD: <EP 1021017A2J_> 


3 


EP 1 021 017 A2 


4 


Data Channels and return to a state in which it monitors ' " mobile station to expire and establish a completely new 
one or more common controi channels. ' " TBF by sending a Packet Dovmlink Assignment mes- 

[0008] The proWems of the described terminating sage on a PCCCH or CCCH (Packet Common Control 
procedures for uplink and downlink TBFs (oi^. more gen- * Channel or Common Control Channel depending on 
erally. packet-switched radio data connections) arise 5 ' availability). . • * 

from the occasional need for continuing a connection for * [001 1 ) ^ From the technology of circuit- switched radio 
which the termination procedures ha'i'e already been telephoi^e connections/ there is known a method for 
initialed. It may happen that the application that pro-* providing a terminal device with a certain amount of 
duces the information to be transmitted reactivates with reserved radio resources after the terrriination of a con- 
a short notice, or an additional burst of information to be w ' nection. The US patent pLdalication nunriber 5.574,774 
transmitted emerges for some other' reason. Let us descrikjes a system" in whiish' certain sut>&crlbers of a 
briefly describe what happens according to the known mobile telephone network may enjoy a privileged serv- 
features of GPRS. • . - * ice so that after the privH eg ed subscriber has taken part 

[0009] ' In an uplink connection, the mobije station is ' in a telephoriexon nection and the other F>arty of that 
not alloweil to increment the value of the CV field if it is" connection has terininated the call, the privileged sub- 
already less than 15. even if it "suddenly frnds out that •'■ scritjer still- has at his disposal the resources that were 
there are actually nrore RLC data blocks to be trartshnit- allocated to the call for"a cp-tatn duration of time. The 
ted than what the value in thfe CV field would suggest. ' ' * reason ^r keeping th^ resources Veserv^ to guaran- 
Accoiding to the known- specifications tH4 iferminiating tee for the priwleged subscribe^^^ rigtrt to make 
TBF must be conpletely exhausted, i.e. the value dither ho \arwther cair eyie'n if therb' is conge^ibh' in the networlt.' 
CV field must decrease iribnotonoifely umil tfVe rnobile^ '* The party m'at'Wii bfenefrt' the mb such an" 

station and the base station have gone through the pro- " ' ' ' arrangement is the mobile teiephpTie 6^ because 
cedures described above with ^reference to Fi^. i. For - ' ^ from the'rietworft' point of view keeping 'flie'resources 
the new data the mobile station must' request a corn- - VeservecJ corresponds to cdribucfi'rtg ari^^^ tele- 
pletety new allocation of radio resources bTy fiirst trans- ;25 phone call and is charg^ fbr^ accdrtiin'^fy; for those' 
mrtting a request message on an' abcess ' channel ' ' * cases in which the privileged subscriber is not inter- 
{PRACH or RACH: Packet Random Access CHahneVor ' ested in^using'hispriority rights he wiil end up paying for 
Random Access Channel d pending on whether or not nothing. ' ''^ ■ . - ' ■ 
the first one of these' is available). The 'network' will ' ^[00121 It is arf obj^ of the'pr^rit inverrtion to pro- 
either grant or reject the reiquest by sending a" corre^ * '30 ' vide a method, a nrro 

sponding message ' on an access grant' channel ' '' eriabling a flue'ht bontiritiatioh frbm' an okJ packet- 
(PAGCH or AGCH; Packet Access'Grarrt Channel or - ' " switched rommunjcati on connection to a new one. It is 
Access Grant Channel, same considerations of availa- *' ''also an object of th^ invention that it 'will require only a 
bility apply): The access- request-ahb^rani procedure' " -' moderate amouni 'of signsliin^ over the radio interface- 
may take sevet^al seconds ^whlch dauses unrretessary ' '35 / [OOiS] Thus acobindiWg ^'a 'firsfasp^ the invert- 
delay to the tfansmissioh of information:^ It also causes ^'"-^ 'tion. there'ts^prcvided a nietfibd'torfestabl^ht^ a con-; 
a considerabl^'kmbunt of signalling traffic arxj mayfgive^ ' ^ ' *'"-;tinued c^dmrrttMicatiori''c6nnfedi^^ 
rise to i ' collisions with other ' sirriultaneous acceSs'' ■•- '"Icomnrujnic^tibnxonnectiori fietWein a transmitting sta- 
requests from other fnobfte -stations in the same cell. ~ tion and a receiving station in a communication system 

[0010] ' In the dovmlihk' dir^ection the network ma 40 ' where comnriuhication conneirtioirTS take place on dedi- 
send to the mobile station a Packet Dcwvnl ink -TV^ign-*^' - - 'cated cbmmunication resources temporarily associated 
ment on a PACCH (Packet Associated CbntrorChanheO * ' to them; characterised ih 'that it comprises, the steps of 
which the mobile statioh is riionitoring while the twmiria- ' indicating the tei^mination of the terrninatihg communi- 
tion timer referred to above" is riirining, but the' rhobile ' ' cation cohnection through -a* communication resource 
station will interpret such ah assignment as' a'resoiiirce ' '45 "associated to the terminating conrimunication connec- 
reassignmeht. In other words^the- mobile' station will • tion and indicating the need for a' continued communica- 
change to the hew time/frequency combinatioh defined ' ■ ' tion connection through a dedicated communication 
in the 'assighmerit 'and continue 'the "dowrilink TBF' resource; • , ' . ■ ' - • - 
release procedtire there although the network Hasr suc-'; ' * [0014] According to a furtiier 'aspect of the Ihven- 
cessive PDUs to be transmitted. Themobile slation will so ^ tion; there is'provided ^ rnobile statibn'of a mobile tele- 
thus listen to the allocated PDCHs until the^ iwrnination = communicatidri sys^hi. ' connijrising me4ns for selling 
timer expires iaftei* which it will-consider th^' TBF^^s • • " up and Vnairitainihg uplink conmiunicatioh corinections 
released, abort the monitoring of the assigned PDCHs ' - with baSe statioris; chaVacterised in that ft 'domprises 
and return to a state in which' it moriitors ohe or more • ' "' means for 'indicating the terminatioh of 'a terminating 
common control channels. Also, it may'happen that the'- 55 " uplink conrihuiriicatibh connection through a 'comnumi- 
network' should transmit successive PDUs which - '' 'cation resource assodated to the terrriiriating comrruini- 
require a cEfferent RLC mode. To change RLC modes' - ' cation connection and indicating ' the need for a 
the network miist allow foi* the termination tinier in the ■ ~ continued uplink' cbmrrujnication conhection lhrough a 
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dedicated communication resource. 

[0015]. According to a still further aspect, of the. . . 
invention, there is provided a base station subsystem, of 
a mobile telecommunication system, comprising means 
for setting up, and maintaining downlink communication s 
connections with mobile stations, characterised in that it 
comprises means for indicating the termination of a ter- 
minating downlink communication connection through a. 
communication resource associated to the; terminating 
communication connection and indicating the need for a io , 
continued downlink communication connection through {. 
a dedicated communication resource. . ■ ; . , 
[0016] . .,We will continue considering the uplink and 
downlink, cases separatefy because of their slightly dif- 
fering characteristics. In .the uplink case it is on the is 
responsibility of the mobile station to indicate to the net- 
work that the packet-switched connection should con-, 
tinue. This will require a corresptondingi message to, be . r 
transmitted in the uplink direction from the mobile sta-.. > i ^ 
tion to the base station. Instead of just acknowledging 20 
the final message sent by the network and indicating the 
successful reception of .the last uplink part of the termi- 
nating connection, the mobile station will use the availa- 
We responding resources to make said indication. The 
network has. then the, choice > to, either reject or accept 
the indication/ in the case, of acceptance, a new (or con- 
tinued) connecftion will be set up without the need, for the 
mobile station to go^hrough the . previously inevitat>le, 
time-consumjng access request round on a random; 
access channel that is. cornmon to all niobile stations. . ,30 
[0017] tn ihe downlink c^e it is the network ttiat ' , 
has to indicate to the mobile station the. suddenly . Y 
occurred need to continue, transmitting data on a dedi- - r 
cated channel. The network will ^ploit the tirne during ^. , 
which the mobile terminal is stiir monitor ing the previ:.,. 35 
ously allocated^ dedicated .channels . and. transmit an ■ , 1 , 
assignment message; In . orders to , avoid , the :,simple r -. 
resource reassignment iriterpretation referred to atxwe, 1 : ' 
in the descriptiqri of prior, art, .the network will introduce/. . , 
into the assignment a specific, field the value of which.., 40 
tells the mobile station to interpret the assignment differ- 
ently. This way it is posstole to even completely reconfigr. 
ure the packet-switched connectipn before .continuing 
the transmission of data, and still the use- of a common . 
control channel is avoided; j . ., , 45. 

[001 8] . . In order to assist in understanding the inven-, 
tion. a number, of, embodiments - thereof will now be 
described by way of exanriple and writh reference tp.the 
accompanying drawings in vyhich: . 

Rgure 1 is a chart illustrating prior art terminating:, 
procedures pJ; an uplink TBR . 

Rgure 2 is a^jchart illustrating prior art .terminating ;. , 
procedures; of a downlink TBF.v;. , 55 . 

Rgure.3 is a chart illustrating a method according to , - • 
the. invention, - . . . ., . .: , , - • 


Rgure 4a is a chart illustrating the method of Figure 
3 in which the transmitter is a mobile.station and the 
receiver a network . . 

.Figure 4b is a chart -illustrating a variant of the 
method of Figure ,4a . ; . 

Figure 5 is a chart illustrating method of Figure 3 in 
which the transmitter js, a network and the receiver 
is a mobile statior». : .. • > - 

Figure 6 is a schematic.view of, a mobile station in 
accordance with further embodiment of the inven- 
tion, and - . . 

Rgure 7 is a- schematic view^of a base station in 
accordance ;Wfth a stil] furtfier embodiment of the 
r, invention.., - . . . . V 

- . 

[0019]^ ,. In .Figure 3 a -: transmitting <jevice and a 
receiving device are illustrated schematically , as com- 
municating parties. We .will actually assume that both of 
these devices are capable of ti^ansmitting and receiving, 
but the.cfesignations refer to their primary functions 
, within a packet-switched . cornmunication. connection. 
. We will further assume that the transmitter and receiver 
: are operating in a multiruser environrnent where there is 
a certain set of cornmon control; channels available to a 
; large riumber of user& and where dedicated cpmmuni- 
cation.cfiapnels.may be allocked to individual connec- 
tions according to need.:, 
■:: [0020] . The hatched block 301 represents the initia- 
, tion of a packet-switched communication connection 
which starts by the : transmitter serKling an initial indica- 
i tion about it^. need, to set up, a connection. This initial 
' b-ansmission4akes pfaqe. usually on a common control 
;i channel. las illListi^atai by the upper, single-ended an-ow 
in block.301 , and.spme furttier exchange of, information 
on the common control. channels may foHow-rt as illus- 
trated by the lower., double-ended anrow^ in block 30 1. 
The device which is responsible for allocating the dedi- 
cated cpmiTiuni.cation channels, allocates; at least one 
dedicated channel for the needs of .the connection; the 
double-ended arrow in ,trfock 302 .represerits the fact 
tiiat two-way traffic nTay be.required to.acl^pwledge the 
allocation, or ttie actijal. allocation message may travel 
in either directipn ., depending on. vvhiGh J one of the 
devices perfomf^ the allocation. The dedicated commu- 
nication chanrjels may comprise data channels, confrol . 
channels, and/or other kirxis of channels according to 
need.... ..-.n: o - y< - . ■■ • 

[0021] /The actual., transmission^ of packets takes 
; place ; on, , the dedicated . communication channel(s) . 
according. to trfock.SOS. For the purposes of generally 
describing the cornmunication connection we may sup- 
pose that;:(he allocation of dedicated communication 
channel(s) remains valid for as long as the ti-ansmitting 
device :has renr^aining packets to b^ansmit. At some 
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stage the transmitting device notices that the packets 
are running out. so it announces a certain packet as the 
last one as illustrated by the an^ow 304 * A prior art 
arrangement would then result in the channel alloca- 
tions made in tjlock 302 being cancelled even if the 5 
transmitting device suddenly noticed that some new 
packets have appeared. A new initiation round through 
the common control channel(s) like the one of block 301 
would be required. The ti-ansmitfing device' exploits the 
remaining dedicated channel allocation and sends an 10 
indication 305 about the need for a continued packet- 
switched communication connection after the last 
packet (so far) * has beeii announced but before the 
channel allocations are completely alxilished. • *• 
[0022] The continued packet-switched communica- 15 
tion connection may have different' resource require- 
ments than the pfievious one, or some other fs^ctofs fike 
the general traffic situation or a competing channel alio-" ' 
cation may make it innpossible to reuse the previous 
channel allocation as such. In siich case a reconfigura-' 20 
tion of the dedicated channel (s) is performed as illus- 
trated by block 306. After a valid channel allocation has • ^ 
been estatalished by either re- allocating 'at least piartly " 
the previously allocated dedicated communication ' 
channels or by allocating hew resources (or by combih- 25 ' 
ing these two operatidns) the trarisrtiission 6f packets ^ 
may continue as itlustiBted by block 307 ' After the newly* ' ' 
appeared reservoir of packets has been exhausted, the * ' 
connection may be terminated according to aiiy known - - 
procedure, or a new continued connection 'may be' -30 
established by starting again from step 304. The inven-'- 
tion does not limit the number of i-epetitioris through • 
steps 304 to 307. ■ - . t^- 

[0023] We will next describe the applicatiori of the 
akx)ve'-explained principle to a continued uplink TBF - 35' 
that generally co'rre^johds to the previously mentioned 
GPRS specif icatiohs. fh Fig: '4a the mobile station '401 is ■ "■ 
the transmitter, and the receiver is generally fejx^ ' 
sented'by the network 402.* The procedu ires cohcer-ning' ' ' ' 
the RLC* protocol layer are -taking placie betweeh^the '40 
mobile station and a base station sutsysteni, the latter - 
comprising generally base stations and a I5ase station ^- - • 
controller or a similar superviso-y unrt. Howevef.'it is to " 
be understood that the network devices that take part in- 
the communication connection as a whole -are 'the * '4S 
known parts of a GSM/GPRS network comprising but '' 
not being limited to a base station, a base' station con- 
troller or a radio network cbntroller. a packet control unit, 
a serving GPRS support node and a gateway GPRS 
support node. - - • ' - ^ " ' ^' jo ■ 

[0024] . Setting up an uplink TBF and transmitting a - 
flow of RLG data trfocks through it as illustratod by block * 
403 take places according to known pi-ocedures'and Will - 
not be' described in detail. The hatched tipper part of- • 
block 403 reminds the reader about the fact that these' '- ss 
procedures start usually from the common control charv '~ • 
nels. If at the time of setting up an uplink TBF there ' 
already exists a downlink TBF between the rhobile sta-""- 


tion and the base station, the mobile station will transmit 
the initial request for setting up the uplink TBF through 
the signalling mechanisms related to the downlink TBF. 
The messages in which such a request will be commu- 
nicated are the Packet [>own!ink Ack/Nack messages 
which the mobile station transmits on a Packet Associ- 
ated Control Channel or PACCH. The emtwcfiment does 
not set any specific limits to the procedures that are 
used to initially set up the TBF, but it is illusti^ative of the 
applicability of the emt>6diment to regard the setup as 
taking place on the common control channels. At step 
404 the mobile station has exactly' so many RLC data 
blocks left that their nuinber, scaled by the nurrd>er of; 
timeslots assigned -to the -uplink TBF. is equal to thie 
parameter BS_:CV_MAX. so it sets the CV value of the 
current' RLC data tiodk accordingly. The exact value x 
of the GV field- is calculated from the formula given 
below arid under the heading 3.1- Countdovtm' Proce- 
dure of said specif ication; ri .t - L , : ; : . * 


rBC-BSN'^^ 


■NTS 


1(1) 


where TBO is the total number of data'blocksthat will be 
ti-ansmiifted in the upiinkTBF. BS/V'is the absolute l>lock 
sequence riurhber of the cijrTSnt' RLC data block and 
NTS is the number of 'timesilofe 'assigned to the uplink 
TBF. Fronri step 404 the mobile station Will insert the 
appropriate' value of -x into the CV freld of each RLC 
data blocK 'until at step 405 it transmits the last RLC 
data block with the value x =0 in the CV field/ 
[0025] -^'At step 4G7'the network transrhits a normal 
Packet Uplink' Aci< (or Nack) 'message wrih the FAI irdi- 
c^ting its finality. AccbhJihg td'blodt'406.''at-scirne stage 
betweeri" steeps -404 ard 407 "the mobile- station has 
found dut'that there are actually rnore RLC data blocks 
to be transmitted, so' a cohtiriu^' TBF wi^ be heeded. 
Instead of transmitting a'simple acknowfedgement for 
the final Packet Uplmk Ack'~{br Nack)? at step 408 the 
mobile station transrViits a message that contains an- 
indication about its need for continuing -the transmis- 
sion. This message nr\ay conipletely replace the known 
Packet Control Acknowledgement message, or it^ may 
be a Packet Control Acknowtedgerh'ent message cbrh- 
prising an additional information part which the network 
is able to interpret as an indication for the heed of a- con- 
tinued "^connection.- If it' is a comfplete replacement, it 
might be for example a Packet Resource Request mes- 
sage in the form wrtiich is already defined in the specifi- 
cations/'' - • ' ';.»;:..••''*■'■. : • 
[0026] At step 409 the 'network- khcws that the 
mobile station has successfuDy received the final Packet 
Uplink Ack (or Nack), so it^may release the- resources 
that had been reserved for the terminating uplihk^TBF. 
However, the network is also aware of the mobile sta- 
tions's-request for a continued 'TBF. so it makes'-a 
resource allocation decision exactiy as if it had received 


BNSDOClt>. <EP 10210i7A2_l_> 


EP1 021 017 A2 


10 


a known Packet Resource Request message with no 
associations to a simultaneously terminating old TBF If 
• the resource allocation decision is pxjsitive, the network 
transmits a corresponding resource allocation message 
(currently known as the Packet Uphnk Assignment mes- 5 
sage) to the mobile station at step 410. In the^case of a 
negative resource allocatiprii dedsiqn. step 410 corre- 
sponds to the transmission, pf a rejection (currently 
known as the Packet Access; Reject message).. It is , 
advantageous to usejhe s^me If DCH or Packet Data, '10 


Channe! for the transmission of the rpessage at step 
410 which the mobile station used to send its.acknowl- . 
edgement combined with the additional resource 
request at. step 408. will assume that the decision 
was positive: after having i-ecerved an allocation of is 
resources the rribbiie stisltion'may start ,to transmit RLC 
data blocks again at step 411. If the decision was, nega- 
tive, communication would sifrply ierid^fter^ step' 41 0 ' 
and the mobile stiat ion would have ' ' 

mon control chanriel(s) where it' cpijid fry '20 

requesting resources as ' is kriown ' f rom 'prjbr" art 
arrangements.' 

[0027] . If the niessage .transmitted,. by the ^n;tobile,^ 
station at step 408 was orily a slightly irtddifiedacknowl- J: 
edgement for. the final. .Packet Uplink Ack (or Nack), it 25 
may happen that there was not.eriough space in the.j , 
message to express '4he cc^inuing communication ,, 
needs of the rnpbile station in detaii. The message may... 
be for example.in the form^oif an acces^ burst, which has ! 
limited capacity of trarisrriitting . additional information 30 
compared to a. normal traffic ^burst, f^igure 4b illustrates . 
a procedure in which .the mpble station trarismite such ' 
a slightly modified acknowledgement at step 408*; one 
well-defined bit, is enough.to coriyey. to the network the" 
need for a continued cpnheclion! At step .409' th^ riet- , 35 . 
work niakes, a pr^Hminaryid either^ reject Vni. j- ^ . 

request. (for exarfple.due^tojted.c^^ 
for details. At step; ^?fo; the, -n^t^^ transmits, a.. rpesV^' V^^ 
sage that assigns a limited .amourit of resources to the . 
mobile station, .yvhich uses this opportunity to fransrrrit at , 40 
step 41 1 ' a detailed Packet iTlesource Request rnessage, 1 , , 
or another message specifying its needs for a continued 
connection.. At step 412* the network makes a^fina) 
resource allocation ,decision and at step, 413:^11 informs - ■ 
the mobile station about its results: it either re^ects.the.' 45 
mobile station's request, in which case communicatiort 
ends thereafter, .or it grants a decided^ amount of J'. . 
resources, in w^ich the transmission of RLC data blocks . - ' 
will starts stage 41^4*.., , . . 

[0028] . We will riext describe application of thi prin-. so 
ciple of Figure 3 to a continued downlink TBF that gen- 
erally cpnrespor)ds,to.,th^. previously mentioned GPRS . . v 
specifications. Iri' f^igurejs the transmitter is, generally , . 
represented Ijy the. network.501 and the mobile station , , 
502 is the ceceiyer We. win later descritje iri detail' the -,^55;- 
roie of the:. different network devices. jn, the operation- 
described generally at the left-hand side of Figure 5 and- 
the righithand side of Figure 4. , , ,. ; ^ ' ' . 


[0029] The setup from scratch and operation of a 
downlink TBF will, follow the previously known proce- 
dures, represented generally by block 503 in Figures. If 
an uplink TBF exisjS:at the time of selling up the down- 
link TBF. there, exists the. possijDil^ for the network of 
using a specific .AsstgrMTient,^^ in the dedicated 

control channels of the uplink TBF to initiate the setup of 
a downlink TBF At step .504 the rietwork transmits the 
RLC data block which it cunently r^ards as the last 
one. and indicates this by selling "the FBI bit of that RLC 
data block to '1 '. At step 506, the mobile station which at 
:this stage has no means of knowing about the additional 
^ RLC data blocks fransmits the Packet Downlink Ack 
^ message (in case there existed a need for retransmis- 
sions at this ^ge, the mobile station would transmit a 
Packet Downlink Nack message, wrtiich would cause the 
network to fetransrhit the requested RLC data blocks - 
eventually the procedui-e will end in the transmission of 
a Packet ^Downlink 'Ack m^^ the 
mobile ^srta^pn will start a certain timer' ks. indicated by 
the hatched bar 507. Around the tirne between steps 

504 and 506 the network reaHses Vccordip to block 

505 that itfierp/are>till other RLQ .data, blocks to be 
transmitted so, a coii^^^^^^ downlink TBF will be 
needed/',... -".7. ^^r.'- ' - 

. [0030] . , . Jhe network knows that while the timer 507 
...is running, in the-mobile station, it may still use the previ- 
,,ously aliocated '<^edicated channel(s) to transmit mes- 
- sages to the mobNe station. The network releases the 
old ,TBF. and allocates resources for a new TBF at step 
508 (actually the allocation of resources for the new 
TBF may, be decided upon alre^ady at the tirne when the 
.network becomes aware .of the need for a continued 
connecUori)-, At step 509 the network transmits a modi- 
^ fied Padket.Dowrilink.Assignc^^ con- 
itains, confrary tpjhe previously known Packet Downlink 
. Assignment.fpessages,:an additional fidd, which we will 
^ call the^CpWJR6Lj«^CK field; .^^ does jnot need to l^e 
larger than one . bit. According .to, an r advantageous 
erntxjdiment pf . the^inverition a bit value , '1/ in the 
.,CONTROL_ACK fiekJ indicates to. the mobile station 
that the; Packet Downlink Assignmerit message defines 
.the resources allocated to a new downlink. jTBF instead 
of just being a reallocation of the old resources. As a 
result, at step 5,1 0 the niobile station ponsida-s the pre- 
..vious downlink TBF as released aind a .nw dowmlink 
TBF as set up. It also resets the timer 507. At step 51 1 
the transmissiori pf downlink RI.C data blocks may con- - 
iitinue through the newly defined'dpwnlink TBF . , ' 

-,[0031 ] , The advantage.pf releasing the p|d TBF and 
immediately setting up a new one instead of just contin- 
uing with., the previous resource allocations is that the 
; characteristics of - the , new TBF., may . be quite, different 
from thc«e of the old one. Indeed rthere is rio require- 
ment that.the,transnf)itling.side orily.gets to know about 
the additional RLC data blocks at the very closing stage 
of the old TBFf. tt.rnay happenT^fbr example, that the 
.,transmitting device knows from the beginning that some 
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parts of the data to be transmitted requires' a different " arranged firstly to construct downlink packet assign- 
RLC mode (acknowf edged/unacknowledged). Accord- merrt messages so that by usirig the value of a certain 
ing to the current specifications changing the RLC nrode field it may indicate whether the assignment concerns 
is not allowed in the middle of a TBF; so prior art the reassignment of the resources of a previously 
arrangements have required that once the part of the 5 defined TBF or whether the assignment is to be inter- 
irtformation with the first RLC mode requirement has preted as a Command to release a previous TBF and to 
been transmitted, the old TBF used" for that rhiist be ' ' ' immediately set. up a hew one. Secondly the TBF con- 
released and a new TBF must be set up through a time- . ' troller is arranged to"^ investigate the answers from 
and resource consuming visit to the common control nrobile stations to final acknowledgements arid to inter- 
channels. Such a case is easily handled by setting* up w pret certain predefined contents of them as a request 
the new TBF as a continued packet ^sVvitched communi- ' for the immediate setup of a new uplink TBF as a con- 
cation conriection as described above with reference to ' tinuation 'to a terminating one. ' ' 
Figures. 3 to 5. [0034] Although tlie to^^ 

[0032] We will then briefly describe a mobile station ' reserved names of' certain messages and communica- 
and a base station sut>system according to an advarita- is . tiori concepts which are sb^ictly associated with a certain 
geous embodim^it of the invention. Figure 6 illustrates specification of a .single pao^et-switched communica- 

schematicatiy a mobile station which comprises a GSM ' tion system, "if is to noted that the Invention is gener- 
radio transceiver 601 krrowri as such as means for ' '.' ally applit^bie'^to all such coriunuriicati^^ 
implementing packet-switched radio connections with a , which the allocatim. of .dedicated channel(s) remains 
remote base station. A packet date part 602 is coiipled " 20 valicJ for a short period after data has been transmitted, 
to the GSM radio transceiver.. The source and sink df ' .,[0035] We will briefly refer to such atterriative 
transmitted and received data r^pectively is the a'ppli; . ; embodirnents of the invention that would require more 
cations block 603. and the tr^hsnVission of data betwiBen ' ^ [^changes' to the existing specif icatioris of the GPRS sys- 
it and the GSM radio transceiver goes through "a RLC ' ten^ than the one discussed above.' A fiirst alter nalWe 
data block assembler/disassembler 604. A TBF control- 25 ' errix)dirnferit is* to afrarKj'e' for a 'Continued "lollow-up** 
ler 605 is responsible for setting up and rnaintairiing the * ' allocation of dediiiateb resources ior a longer time than 
TBFs according to the needs expressed by ttW applica-' 'what has been defined in th^ cuWerit GPRS standards 
tions block on one hartd and to the setLi)' request's - and proposals. We may require' that after" V previous 
received from the' network on the ottier. Tlie TBF'con- ^ TBF b^eeii a mobile station and the network f^as 
troller 605 is arranged firstly to c^nis^ruct'tfie admowh* 3D been terminated; a timer X with a priedeterhiin'ed cyde 
edgemerit messages ' to * received * final *^ is started.' The network will assign to the mobile station 
acknowledgements so that if at tfie time of receiving a ' - 'a limited dedicated uplink transmission resoijrce sothat 
final adoicwied^ement' there are still uplink RlC data ' ' the allocation is valid while the timer X is still running, 
blockstotransmit. the final acknowifledgement will not be- The mobile station will continue listening to' the dedi- 
answered with a conventional Packet Control AcknoWl- ' '35 cated downlink channels ihat^ were* associated to the 
edgement message but with either a'comptetely Veplac^''' ^ "' • terminate T6R If new upiink RLC data blocks coriie up 
ing Packet ' Resource ' Request* niessage^* br'\wth 'a ' -'^ ' - " in the ntobile 'slktipn whilef the timer X ts^istih run'nihg.'the' 
modified-' Packet Control AckncwriedgerrierTt' rfies^ ^ ;mobile station will use its timhedtiedicated u'pJirik'tiaris- 
indicating the heed for a* conlinu'fed • packiet-sWitched mission resource to trahsm'rt a specific indication about 
commuriicatibn'cohnection. Secondly tHe-TBF control- * 40 its need to set Up a' contiriued uplink TBF. It on the other 
ler is ' an'anged to watch for the value* -of the ' ' ' ■ ;lTand. the rietwork finds out that a continued downlink 
CONTROLjiACK field in received Packet bowrilirik ' - TBF should beset up while' the timer X is still running,' it 
Assignriient messages arxl to interpret a certain prede^ " ' - uses the previously used dedicated downlink channels 
termined valuie as an indication for releasing an old TBF ' ■ (which tfie mobile station is still listening to) to transmit 
and for irrirriediately setting up a new one 'according to' 45 the corresponding Packet Assignment mefssage: This 
the other contents of 'such a Packet Downlirik "Assign- • embodiment has the drawtsack that some dedicated 
ment message; ^*- ' ~ *' ' " ' ''-^'^-^ ^ uplink capadiy will be allocated in \«rn if t^ 

[0033] ' " Figure 7 illustrates schematically a base sta- " ' tion does not fiave any oata to transmit jn such a' case 
tion which comprises' a plurality of transnrtit''(TX)*and ' the mobile station may use the allocation for striding 
receive (RX) units 701, a trahsrriis&6n unit 7(^2 for CO ^so measurement results or other' general lyiiseful' signal - 
niunicatirig with a packet-switched rieWork (GPRS) a '''ling. 'V^. * ' ' •'•^ . 
a cross-connecting unit 70o foriarrahging'the 'mapping - ' [0036] A simple aHernativ'e for the continued uplink 
of data between radio connectiorts and rietvarbrk conriec- - "-^^ ' TBF is to allow for the mobile' station to iricrehient the 
tions. It also comprises a TBF controller' 704 respohsi-" ^ ' value of the CV field during the oouritaowri' frprn value 
blefor setting up and inairitaining the TBFs according to '55' 'IS.'as additional RLC data bkocAis come'up before the 
the settqa' requests received from the network on one- ^ ' " vaJue 0 has been reached. Cunreritly the specif icatiiwis 
hand and the setup requests received from the rnobile *" '■ unconditionally forbid any CV value incrementing to 
stations on tiie other. The TBF controller 704 is * ''"-avoid confusion in the allocation of uplink block period 
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allocations. 

[0037] A possible situation to be dealt with is such 
where a mobile station has an active uplink TBF with the 
network but the characteristics of that TBF should be 
changed. As an example we may, discuss a change in 
the required throughput or priority, value. A known solu- 
tion for upgrading a throughput or priority value is to 
transmit from the mobile station to the network a Packet 
Resource Request describing the new required JBF 
characteristics as soon as the mobile station knows that 
such an upgrading will be needed, the aim is then to 
make a characteristics update to the existing, uplink TBF 
before the. mobile station starts ..transmitting the RLC 
data blocks that require the upgraded throughput class 
or priority value. The probjerri of the proposed approach 
is that if the CV value countdown procedure. for the RLC 
data blocks of the previous kind starts before the mobile 
station receives an acknowledgement from the rietwork^ 
the uplink TBF with the.upgraded characteristics will ter- 
minate very soon. Also the proposed approch does not 
allow downgrading the throughput or prior jty value inihe, 
same way but calls for; terminating the previous uplink 
TBF and_settirig up a new one from scratch. J\n aiterna-^ 
five proposal for downgrading is to .allow the; uplink 
transmissions, to continue. without injjprniirig the network' 
about the.charige: this might result in unfair, treatment of 
simultaneous cornpeting uplink T^Fs which ..actualiy/. 
should receive better ^service than the "secretly" down- 
graded one. - ■ ^ 
[0038] The embodiment described above allows for 
a continued uplink TBF to be set up fluently so ttiat the 
up- or downgrading of tfie characteristics nriay.be done 
at the time instant between tiie terminating TBF and the 
continued TBF. On the other hand the embodiment also 
allows fpr the characteristics of .an existing.TBF to be.- 
changed, )n, the. middle pf g>e, ■pld". RL.C data > blocks;, 
even if a CV value countdown procedure is accidentally 
triggered, no. signif icant^harni will be-caused because, 
the continued TBF will be^luently set up ariyway. How- - 
ever. It is more: advantageous to change the uplink TBF 
characteristics after all "old" RLC data blocte have been . 
successfully transmitted and before the transmission. of 
the "new" RLC data blocks commences, because in 
some cases H may happen that the network rejects the 
characteristics update as unacceptable and in that case 
it should be ensured that at least the "old" RLC data ^ 
blocks get thrcHigh before the connection is terminated - 
due to the rejection from the network Of course the . 
same result cpufcl be, achieved even with the characterr.. 
istics updatie message being transmitted while the "okJ". 
RLC data btocks are still being ti-ansrriitted if^e charac:, . 
teristics^ update message .includes , a reference to .the , 
upcoming, RLC. ctata block after which the, requested 
characteristics update should comejnto effect, r . ■ 
[0039] A continued TBF in the sense of ^e present . 
invention may be used to circumvent the requirement In 
the present -specifications that some changes^. are not 
allowed in^the middle of a single TBF. As an example we. 


10 


may consider changing the RLC mode from acknowl- 
edged to unacknowledged or vice versa during an 
active TBF. Currently the proposed specif ications strictly 
forbid changing the ^RLC rriode in the middle of a TBF. 
An obvious change to the existing specifications would 
be simply allowing for such a change In which case the 
transmitting side should trarismit to the receiving side a 
specific message inrforming it at>out the upcoming 
change and indicate the RLC block nuniber from vi^hich 
tine change would take effect. Thus, there will be no 
need to specify the RLC t>lock number if the change of 
mode takes place at the txjrder between a terminating 
TBF and a continued TBF 


.15 Claims. 


. A method for estat>lishing a continued communica- 
tion connection. after, a terminating communication 
connection between a transmitting station and a 

. . receiving station in a communication system where 
commumcation connections take place on dedi- 
cated cornmunication resoLwrces temporarily asso- 
dated^tq them. characteiised in that it comprises, 
the steps of Indicating the termination of the termi- 
nating cornrriunicatipn connection through a com- 
munication resource associated to. \he terminating 
communication connection {304. 404. 405, 504) 
and indicating the need for a continued communica- 
tion connection through a dedicated communica- 

, tion resource (305, 408.. 408', 509). 


20 


.25 


30 


2. A method according, to claim 1 , characterised in 
that the^terrranating comniuni cation connection is a 
pacHetrswitchjecl. uplink communication connection 
35 , between, a mobile station and a. base station in a 
I mc^i|e, teleconriiTiunication system,., whereby the 

corrimunicatipn .resource - associated to the termi- 
nating, cqrprpunication. connection is. a dedicated 
uplink packet channel and tiie dedicated comrriuni- 
.40 , cation, resource for indicating the rieed for a contin- 
ued communication connection is an uplink 
ti-ar?srnission instant assigned to the mobile station 
for. use after a . certain final, data - transmission 
. ,, through the temfiinating comrnunication connection. 

.45 "v^V- ^r.,r ■ [ ■ : ■ \ ."■ ■ 

,f 3. A method according to xiaim 2. .characterised in 
that . the terminating procedures, of a packet- 
switched ! uplink communication connectkjn without . 
a subsequent continued cpmmunication connection 
so , . cornprise the steps of transrnitting fronri the mobile 
station to the base station a final data t>lock contain- 
ing, an indication of its finality ..(405).. -transmitting 
from the t>ase station to the; mobile station a final 
acknowledgement irKlicating the successful recep- 

.55 „ tion. of the final data block (407) and transmitting 
froni the motiile station to the base station a comrol ■ 
. f acknowledgement indicating the -successful recep- 
tion of the final acknowledgement, vvherein 
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said uplink transmission Instant assigned to the 
mobile station for use after a certain f trial' data 
transmission through the terminating communica- 
tion connection is the uplink transrfiissibri tnstant for 
transmitting said control ackricwledgemeht. * 5 

4. A method according to claim 3^ characterised in 
that it comprises the step of transmitting, diiririg ' 
said uplink transniissioh instant for transmitting said 
control acknowledgement, a modified control 10 
adyiowledgement (4j08') indicating the need for a . . 
continued communication conhectiori. 

5. A method according to claim 4. characterised in 
that it further comprises the step of transmitting. ' 15 
through a certain further dedicated communication 
resource, a detailed request for dedicated 
resources for the continued communicatiori odri- ' 
nectioh(4ir). ' ' " ' ' ■ 

6. A method according to claim 3, characterised in 
that comtbrlses the step'cf tra^nsmitting. 'during s^' * 
uplin k transmissi on instant for ti'^nsTnittirig ' s^id ' 
control acknowledg ement , a' deta il ed requ esf for '~ ' 
dedicated resources for the continued communii^^ ■ 25 
tion connection (408). ' ' --^"^'^ 

7. A method according to claim -l. charactCT^ • 
that the terminating cbmrrninicatiori cqnnectionris a' ' 
packet-switched downlink comnntunitatioli connec-' '30 
tion between a base station and a mobile station in 

a mobil^' telecommunication system^ whereby the 
communication resource associated to the' termi- 
nating commuhtcatibn conneiitibn is a dedicated^ ' 
dowrilink packet- channel and the dedicated' com- 35 
muhicatibh resource fo? indicating the'iie^* fbir'-a'*^" 
continued comnrtu nidation cbnne<A'on1^ iari bdwm'^^ ■ 
link ■ transmission instent' c^" a ' dedidated downliritc' 
channelttiat Was as^^iated with data'ti'airisitiissioh^- 
thrdugh the termiiSatihg communication conhectidn: ' 40 

8. A method according' to claim 7. characferised in ' ' 
that in a mobile telecommunication systerii where"' 
the' assignment "of dovvnlirik*'^ commuriicatton " 
resources takes place through downlink resource 45 
assignment messa^ efe from i)ase stations to mobile 
stations; ^it compri^fes the step of trah^ftting, at a 
dcwirnlinktransnritssion instent'dn'a dedidatedfcfown-' 
link chanriel that was 'associated' with data' trans- 
mi ssi on' ' thVoiigh' ' the terrrii nating'^ cornmiiriicattdn - ^ so 
corS'nettiori. a modified downlink resbui-be assigr>- 
ment message indicating the neeSii for 3 continued 
cbfiimunifcation connection (509>^^^^^ ' ' ' 

9. A method 'according to' cliaim 1 . characterised iVi • " ss 
that the-st^ of ifKlicating the need for a^continued 
communication connection cbnprises the step of ■ " 
indicating the need for a communication conriectiori 


with at least one characteristic that is different from 
the corresponding characteristic of the terminating 
communication connection. ' 

10. A method according to clainri 9, characterised in 
that the step of indicating the need for a continued 
confimunication connection cbnprises the step of 
indicating the need for a 'comnhuni cation connection 
with different' pribiity class than that of the terminat- 
ing comitiuni cation connection'. - ' 

11 . A method ;accbrding' to clairn 9. characterised in 
that the step of indicating the need for a continued 
comrrtunlcation connection comprises the step of 
indicating the neeSd for a co'mrriuni cation* conriection 
with differerrt required thfq'ugtput 'tha that of the 
terminating commuhtcafion connec^bn^ 

12- A riiobile statiori' of a "WKk>ile-teleconTnriuntcatibn 
system, comprising means w setting up and main- 
taining' uplink 'communication connections with 
fctase' statibns, characterised' ih' that 1t comprises 
mearis fbr ihdicatihg theater rni nation of a terminat- 
ing^ ufrfirik'' com nuinidatiori ' connection through a 
- CO AThiiriiCeitiori'' resource asfebciated to'tfie termi- 
nating cbrfiil^nic^tipW cimKe^ 'aricl 'indicating 
the heecJ for a continued uplitik cdmnnunication con- 
nection through' a dedicated """communication 
resource. 

13. A rribbiie station according to claim 12, character- 
ised in ifiatsaid'meaHs fbr indibatirig the termina- 
tion of ' a ■ termiriatirig ■ uplirik cominunication 
connection 'cbhfiprfee meahs for transmitting to the 

' base station arfihkl date t^iock dcm^ indica- 
tior*;bf ftS finafity. and saSl rh'eans foi' ihdicating the 
nefea for abo'ritihued uplirik cornhriunicatibn connec- 
tiofi'coniprise mearis for '>e^>onding''fo final 
acknbwledgerherit indicatitiig the- successful recep-' 
tion of the final data t>(dck-\wtii a-ccMitrbr 
edgenient indicating additionally thef' successful 
reception of trie final acknowledgement: ' 

14. A rnbbtle station accordthgtb' claim 12. character- 
' ised in that said means for indicating 'the termina- 
tion 0I a termiriating uplirik ' conrtmunication 
connection comprise rnesihs for' transmitting to the 
base'station a ftnal 'data block containing an irKfica- 
tionf of its' finality, dhd said means for -iixJicating the 
need for a continued uprinkconrimunicatibn connec- 
tion TOmprise' means for 'responsding to a final 
acknowledgement indi dating the successful rec^- 
tioh of the final data block with d detailed request for 
dedicated resources 'for the corifinufed c<jmmu'nica- 
tion conrtection: - ■ ' 

15. A mobile station according to claim 12, character- 
ised in that it further comprises nieans for setting 
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up and maintaining downlink communication con- 
nections with base stations, means for monitoring, 
after the termination of a downlink communication 
connection, a set of downlink channels which were 
associated with the terminated downlink communi- 
cation connection, and means for interpreting a cer- 
tain predefined downlink message on one of the 
monitored downlink channels as an indication of a 
continued downlink communication connection. 
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1 6. A base station subsystem of a mobile telecommuni- 
cation system, comprising means for setting up and 
maintaining downlink corrimunication connections 
with mobile stations, characterised in that it com- 
prises means for indicating the termination of a ter- is . 
minating downlink conrlmuni cation "connection 
through a communication; resource associated to 

the terminating communication connection and 
indicating the need for a continued downlink com- /i ' 
munication connection through -a dedicated com- so 
munication resource. ; 

i 

17. A base station subsystem according to claim 16, 
characterised in that said means for indicating the 
termination of a terminating downlink communica- 25 
tion connection comprise means for transmitting to 
the mobile station a final data block containing an 
indication of its finality, and said means for indicat- 
ing the need for a continued downlink communica- 
tion connection comprise means for resporxling to 30 
a final acknowledgement indicating the successful 
reception of the final data block with a resource 
assignment message indicating an assignment of 
resources for a continued .downlink communication 
connection. = 35 

18. A base station subsysterri according \to claim 16. " * % 
characterised in that it further cbnrphses means" 

for setting up and maintaining uplink communica- 
tion connections with mobile' stations, means for 40 
responding to the transmission of an indicated final 
data block in an uplink communicatidri connection 
with a final acknowledgement comprising an 
assignment for the^ transrnission of a control 
acknowledgement and means for interpreting a cer- 45 
tain predetermined message, received as a control 
acknowledgement after the transmission of said 
final acknowledgemenl.' as an indication of a need 
for a continued uplinK.communication connection. 
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